MDA-7/IL-24 plus radiation enhance survival in animals with intracranial primary human GBM tumors.
Melanoma differentiation associated gene-7/interleukin 24 (mda-7/IL-24) is a cytokine displaying selective apoptosis-inducing activity in tumors, including glioblastoma (GBM), without damaging normal cells. The present studies focused on defining whether an adenovirus expressing MDA-7/IL-24, Ad.mda-7, infused into pre-formed invasive primary human GBM tumors growing in athymic mouse brains altered tumor cell growth and animal survival, and whether Ad.mda-7 radiosensitized GBM cells and enhanced the survival benefit of irradiation. Ad.mda-7 directly radiosensitized glioma cells in vitro in a JNK1-3- and caspase 9-dependent fashion and demonstrated bystander-effect killing and radiosensitization of GBM cells when primary human astrocytes were infected with Ad.mda-7. Infusion of Ad.mda-7 into pre-formed glioma tumors caused a rapid decrease in proliferation and blood vessel density and an increase in cell killing. Irradiation of Ad.mda-7 infected tumors enhanced cell death. Cell killing correlated with pro-caspase 3 cleavage, enhanced phosphorylation of JNK1-3 and reduced phosphorylation of ERK1/2. Ad.mda-7 enhanced the survival of animals implanted with GBM6 and GBM12 tumors, and significantly increased the survival benefit of irradiation in animals bearing GBM12 tumors. Ad.mda-7 toxicity was evident against CD133+ and CD133- GBM cells; upon tumor re-growth approximately 70-100 days after virus infusion, the relative CD133+ level within the tumor was profoundly reduced with lower Ki67 reactivity and increased beta-galactosidase staining. Infusion of Ad.mda-7 into an immune competent rat brain did not cause normal tissue toxicity 1-4 weeks after infusion using T1 and T2 weighted MRI and H&E staining. Our data demonstrate that Ad.mda-7 prolongs the survival of animals bearing GBM tumors and does so through multiple mechanisms including direct tumor cell killing and selection for surviving cells that are more differentiated and potentially displaying a putatively senescent phenotype.